(19) 



J 



Europ§i8che8 Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP1 118 998A1 



(12) 



EUROPEAN PATENT APPUCATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 


(RU intriT. G11R 97/00 (nllR 97/031 


95 07 2001 Rulletin 2001/30 


G1 ID 20/12 


Annlir^tinn niimhAr Q99d0fiftdfi 


(86) International application number 




PCT/JP99/04827 


natA nf filinn* Ofi 09 1999 

IfcC, 1 Luetic Ul llllliy. lKf«U9«l999 






(87) International publication number: 




WO 00/14740 (16.03.2000 Gazette 2000n 1) 


(84) Designated Contracting States: 


• HIBI, Keiichi 


AT BE CHCYDEDKESFIFRGB GR lEITLI LU 


Matsudo-shi, Chiba 270-0034 (JP) 


MO NLPTSE 


» NOMURA, Toshio 




Chiba 290-0056 (JP) 


(30) Priority: 09.09.1998 JP 25447098 


• SHIOl, Masahiro 


Chiba 266-0005 (JP) 


(71) Applicant: Sharp Kabushiki Kaisha 




Osaka-Shi, Osaka 545-8522 (JP) 


(74) Representative: Brown, Kenneth Richard et ai 




R.G.C. Jenkins & Co. 


(72) Inventors: 


26 Caxton Street 


• WATANABE, Shuichi 


LjondonSWIHORJ (GB) 


Chiba 266-0005 (JP) 





(54) MULTIMEDIA INFORMATION RECORDING DEVICE AND METHOD FOR RECORDING 
MULTIMEDIA INFORMATION FILE ON RECORDING MEDIUM 



(57) In order to efficiently store multimedia Informa- 
tion (100) in a file storage area (111) on a recording me- 
dium (110), a multimedia infonnation recording appara- 
tus operates as follows: That is, a data body DB and 
control information (HD and FD) are generated from 
multimedia information supplied to the apparatus, and 
supplied to a file storage area writing part (1 06). In the 
file storage area writing part, these data are written in 
an empty cluster of a file storage area simultaneously 
and in parallel. At this time, dummy data Is stuffed in an 



enrYpty area of each cluster where the data is written by 
a dumnrry data appending part (107), and deviation of 
the cluster head position and the head position of the 
data in the cluster is absorbed. Therefore, processing 
of data rewriting for eliminating this deviation is avoided. 
Further, infonnation for linking a plurality of clusters 
where data are written Is created by a multimedia infor- 
mation file fomiation part (108), and the multimedia in- 
formation is formed as a multimedia information file in 
the recording medium. 
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Description 

Technical Field 

[0001] The present Invention relates to a muttimedia 
Infomatlon recording apparatus and a method for re- 
cording a file of multimedia Information such as image 
information In a recording medium, and more particular- 
ly, It relates to a multimedia information recording appa- 
ratus and a method in which efficiency of recording 
processing is improved. 

Background Art 

[0002] In general, a file recording apparatus utilizing 
a DOS (abbreviation of Disk Operating System) file sys- 
tem is known as an apparatus recording multimedia in- 
formation including information of motion prctures and 
voices etc. This conventional file recording apparatus Is 
described with reference to Rg. 18 to Fig. 21 . 
[0003] In Fig. 1 8, the structure of a conventional mul- 
timedia information recording apparatus is shown. 
[0004] A file for storing muttimedia infonmation gener- 
ally includes data (hereinafter referred to as a data body) 
of a body part of multimedia data and control Inf omnation 
for controlling the data body. The data body may be raw 
data of a voice and a motion picture, or may be data 
previously coded by a coding technique such as MPEG 
(abbreviation of Motbn Pteture Experts Group), for ex- 
ample. 

[0005] As to the file where the corresponding multi- 
media Information is stored, the control information In- 
cludes inf omnation such as a file ID for identifying the 
file, the size of the file, the system of coding applied to 
the file etc., and infonnatlon (hereinafter referred to as 
index Infomnation) for accessing the data body at ran- 
dom etc. The control Information is an^anged on the 
head part of the file, i.e., the front position (hereinafter 
refen^ed to as a header position) of the data body, the 
rear part of the file, i.e., the rear position (hereinafter 
refen-ed to as a footer position) of the data body, or the 
intermediate position of the file etc. 
[0006] At this point, a case where control infomnation 
is arranged on the header position and the footer posi- 
tion is illustrated, and the control infomnation arranged 
on the respective positions is referred to as header con- 
trol Infomnation HD and footer control Infomnation FD. 
Further, the overall file is referred to as a multimedia in- 
fonnation file, in ASF (abbreviation of Advanced 
Streaming Fomiat), for, exampiai ttift^ infomnatioiv such^ 
as the file ID, the size, the applied coding system etc. 
as to the multimedia Infomnation file is included In the 
header control infomnation HD, and the Index Infomna- 
tion Is Included in the footer control information FD. ASF 
is described in detail in Advanced Streaming Format 
(ASF) Specifk^tion (Febmary 26, 1998 Publk: Specifi- 
cation Version 1.0/Mlcrosoft Corporation). 
[0007] Referring to Fig. 18, the multimedia Informa- 



tion recording apparatus includes a multimedia informa- 
tion input control part 101 inputting multimedia Informa- 
tion 100 obtained by photographing and coding 
processing etc. from an unillustrated front stage part and 
5 outputting the same to each part of a rear stage, as well 
as a header control infonnatlon generation part 1 02, a 
data body generation part 103 and a footer control In- 
formation generation part 104 generating and outputting 
the header control infomnadon HD, the data body DB 
and the footer control infomnation FD respectively on the 
basis of the multimedia infomnation 1 00 Input from the 
multimedia infomnation input control part 1 01 . The mul- 
timedia information recording apparatus further in- 
cludes respective ones of a header temporary storage 
area writing part 301 , a data temporary storage area 
writing part 302 and a footer temporary storage area 
writing part 303 for Inputting and temporarily storing out- 
put results from the respective ones of the header con- 
trol infomnatton generatton part 102, the data body gen- 
eration part 1 03 and the footer control information gen- 
eration part 1 04, a file storage area writing part 304 for 
writing all data In a recording medium (not shown) at a 
point of time when processing of generation and storage 
of all data terminates in the header control information 
generation part 102 to the footer temporary storage area 
writing part 303, a multimedia information file formation 
part 1 08 accepting and processing results of processing 
of the file storage area writing part 304 and a cluster 
management part 105 managing a write destination of 
data on the recording medium by the file storage area 
writing part 304. 

[0008] At this point, the file is managed every cluster 
which is a used unit of a storage area on the recording 
medium with a table referred to as an FAT (abbreviation 
of File Allocation Table) where management infomnation 
is stored in the DOS file system or the like. Each cluster 
may be fomned by a plurality of sectors, for managing 
the file in units of sectors. 

[0009] The FAT is recorded on the recording medium 
along with the multimedia information file, in the FAT, 
infomnation for specifying at least one cluster where data 
forming the corresponding multimedia information file is 
stored is stored according to the sequence for fomning 
the file. Therefore, arrangement of a plurality of clusters 
where the data of the muttimedia infomnation file are 
stored on the recording medium may be physically con- 
tinuous arrangement, or may be random arrangement. 
[0010] The cluster management part 1 05 manages a 
cluster (hereinafter referred to as an empty cluster) area 
of'the recording medium not written with effective data 
but In a state capable of writing new data, the so-called 
empty state. After temnination of writing of data In the 
recording medium by the file storage area writing part 
304, the multimedia Information file formation part 108 
appends infonmation specific to the file system etc. to a 
series of data stored on the recording medium and conn- 
pletes the formal requirements as the file, while perform- 
ing generation and updating of the FAT in a file genera- 
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tion stage. 

[0011] The file storage area writing part 304 monitors 
the state of a cluster where data is cun^entty written, and 
when detecting that data is fully written in the cluster and 
the writing tenminates, it posts this purport to the cluster s 
managennent part 1 05 and supplies position infomriation 
indicating the position of the cluster where the writing 
temninates In the recording medium to the multimedia 
Infomriation file fonnation part 108. At this point, the in- 
formation indicating the position of the cluster in the re- io 
cording medium is referred to as cluster position infor- 
mation. 

[0012] When receiving the .aforementioned notice 
from the file storage area writing part 304, the cluster 
management part 1 05 retums cluster position informa- 
tion of an empty cluster where data must be subse- 
quently written to the file storage area writing part 304. 
On the other hand, the multimedia information file for- 
mation part 1 08 updates the contents of the FAT on the 
basis of the position infomriation of the duster terminat- 20 
ing the writing supplied from the file storage area writing 
part 304. At a point of time when all data are completely 
written in the recording medium, the file storage area 
writing part 304 posts the cluster position information of 
a cluster where data has been finally written to the mul- 25 
timedia infomriation file fomnation part 108. In response 
to this notice, the multimedia infomriation file fonnation 
part 108 completes the FAT and forms the multimedia 
information file. 

[0013] In Fig. 19A to Fig. 19E, states of respective 30 
storage areas during generation of data In the multime- 
dia information recording apparatus of Fig. 1 8 are typi- 
cally shown. By arrows A in Fig. 19A to Fig. 19C, posi- 
tions where data are cun^ently written In the respective 
storage areas are shown. In the multimedia infomriation ^ 
recording apparatus in the aforementioned manner, the 
respective ones of the head control Infomriation HD, the 
data body DB and the footer control information FD are 
generated by the respective ones of the header control 
Information generation part 1 02, the data body genera- 40 
tion part 103 and the footer control information genera- 
tion part 104, and the respective ones of the infomriation 
are concurrently written in respective ones of a header 
temporary storage area E1 (see Fig. 19A), a data tem- 
porary storage area E2 (see Fig. 1 9B) and a footer tern- ^ 
porary storage area E3 (see Rg. 1 9C) on an unlllustrat- 
ed buffer memory area by the header temporary storage 
area writing part 301 , the data temporary storage area 
writing part 304 and the footer temporary storage area 
writing part 303. At thispoinl ottime, data are written so 
In a data storage area E4 (see Fig. 19D) having a plu- 
rality of clusters C, which is a file storage area on the 
recording medium, and an FAT storage area E5 (see 
Fig,19E). 

[0014] In Fig. 20A to Fig. 20E, states of the respective 55 
storage areas In tenmination of generation of data In the. 
multimedia information recording apparatus of Fig. 18 
are typically shown. In Fig. 21 A to Fig. 21 E, states of the 



respective storage areas in file formation in the multi- 
media information recording apparatus of Fig. 18 are 
typically shown. When generation of the header control 
Infomriation HD, the data body DB and the footer control 
information FD terminates in the multimedia Infomriation 
recording apparatus, the states of the respective stor- 
age areas become those of Fig. 20A to Fig. 20C. The 
header control infomriation HD, the data body DB and 
tiie footer control infomriation FD written in the respec- 
tive temporary storage areas are recorded in the file 
storage area E4 on the recording medium (see Fig. 
21 D). At this time, an FAT 500 corresponding to the file 
storage area E4 is generated in the FAT storage area 
E5 on the recording medium. Thus, the multimedia in- 
formation file is fomned on the recording medium. 
[001 5] In this case, the reanmost end part of the head- 
er control information HD and the head part of the data 
body DB are recorded in one cluster C4, and the rear- 
most end part of the data body DB and the head part of 
the footer control information FD are recorded in one 
cluster C5, as shown in Fig. 21 D. The respective ones 
of the clusters C4 and C5 Include boundaries (hereinaf- 
ter simply referred to as boundaries) shown by arrows 
B where data of different types are adjacent. 
[0016] In the multimedia infomriation recording appa- 
ratus of Fig. 1 8, the sizes of the header control Infomria- 
tion HD, the data body DB and the footer control infor- 
mation FD are unidentified until generation of the re- 
spective ones terminates. Therefore, write processing 
of twice of generating the respective data while tempo- 
rarily making the same stored in the respective ones of 
the temporary storage areas El to E3 different from the 
recording medium and writing each generated data in 
the file storage area E4 of the actual recording medium 
at a point of time when generation of the respective data 
is completed and the sizes of the respective data are 
defined has been perfomied. Thus, the conventional 
generation processing of the multimedia information tile 
has been redundant processing. This enlarges loss re- 
lated to the processing particulariy when the size of each 
data enlarges. Therefore, it Is desirable that each data 
is directly written in the tile storage area E4 of the re- 
cording medium in the stage where the same is gener- 
ated. 

[001 7] While the rnuttimedia information recording ap- 
paratus of Rg. 18 sets the temporary storage areas El 
to E3 to buffer memory areas different from areas on the 
recording medium, these temporary storage areas El 
to E3 may be provided on the recording medium de- 
pending on* limitation of a hardware scale etc. In this 
case, processing such as movement and copying etc. 
of data on the recording medium takes place at a point 
of time when the multimedia infomriation tile is finally cre- 
ated. When a recording medium such as a flash mem- 
ory, for example, slow In writing is utilized, therefore, the 
processing tinne extremely lengthens and It is not excel- 
lent in practicalness. When the cluster C4 or C5 includ- 
ing a boundary is present in the tile storage area E4 as 
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shown In Fig. 21 A to Fig. 21 E, a process for acquiring 
an access position (position of the boundary) in the mul- 
timedia infomnation file Is required in edit processing of 
dividing the multimedia information file or mutually con- 
necting the same is required and hence the edit 5 
processing is complicated and not excellent in practical- 
ness. 

Disclosure of the Invention 

[001 8] An object of the present invention is to provide 
a multimedia infomnation recording apparatus and a 
method capable of writing a multimedia information file 
in a recording medium at a high speed and efficiently. 
[0019] Another object of the present invention is to 
provide a multimedia Information recording apparatus 
and a method capable of readily edit-processing a mul- 
timedia infomnation file. 

[0020] According to one aspect of the present inven- 
tion, a multimedia information recording apparatus com- 
prises a file writing part and a link information writing 
part, in order to record a multimedia information file hav- 
ing a data body and control infomnation for controlling 
the data body on a recording medium every specific ar- 
ea having a specific size. Preferably, the aforemen- 
tioned multimedia infomnation recording apparatus fur- 
ther comprises a dummy data writing part writing dum- 
my data in an empty area in each of the specific area 
where data Is written . The recording medium at least has 
a data area where the multimedia infomnation file is re- 
corded and a management information area where in- 
fomnation for managing the state of arrangement of the 
multimedia information file recorded in the data area is 
recorded. In the file writing part, the data body and the 
control Infomnation are written In parallel in at least one 
specific area of the data storage area, which is In an 
empty state capable of data writing. In the link infomna- 
tion writing part, area link infomnation for linking at least 
one specific area where the data body and the control 
infomnation are written according to the sequence for 
fomning the multimedia Information file is created and 
written in the management infomnation area. 
[0021] When the data body and the control infomna- 
tion are directly written on the recording medium in units 
of specific areas, an empty area In each specific area 
where data is written Is written with dummy data and 
rendered effective, and link Infomnation for linking all 
specific areas subjected to data writing is created and 
recorded for fomning the multimedia infomnation file In 
the aforementioned miUtlinedia.inloa:natk>n. recording 
apparatus. Therefore, redundant write processing of 
multimedia infomnation is omitted, and the multimedia 
information file can be efficiently created and recorded 
on the recording medium. 

[0022] According to another aspect of the present in- 
vention, a multimedia information recording apparatus 
comprises a data body changing part, a control infomna- 
tion generation part and a link infomnation writing part, 



in order to record a multimedia Information file having a 
data body and control infomnation for controlling the data 
body on a recording medium every specific area while 
dividing the same into a plurality of different multimedia 
infomnation files on a prescribed position. The data body 
changing part and the control Infomnation generation 
part preferably further comprise a dummy data writing 
part. The recording medium at least has a data area 
where the multimedia infonmatlon file Is recorded and a 
management infomnation area where Information for 
managing the arrangement state of a record of the mul- 
timedia information file in the data area is recorded. In 
the data body changing part, contents recorded in a spe- 
cific area con'esponding to the specifk: position in the 
data body are duplicated, and contents obtained by du- 
plication are written in a specifk: area of the data area, 
which is in an empty state. At this time, dummy data is 
written with respect to, in two specific areas where iden- 
tical contents are recorded by duplication, respective 
ones of a precedent area from the prescribed position 
in one specific area and a subsequent area from the pre- 
scribed position in the other specific area by the dummy 
data writing part. In the control information generation 
part, a specifk: area where control information for the 
respective ones of multimedia information files obtained 
by division Is written is generated. By the dunnmy data 
writing part, dummy data is written in the empty area in 
the specific area where the control infomnation is written, 
in the link infomnation writing part, area link infomnation 
for linking a plurality of specific areas where the data 
body and the control infomnatton are written. Including 
at least one specific area where data are written by the 
data body changing part and the control infomnation 
generation part, according to the sequence for forming 
the respective ones of the multimedia informatbn files 
obtained by division is created and written in the man- 
agement information area. The multimedia infomnation 
recording apparatus is preferably so formed that the 
control infomnation generation part generates the con- 
trol information corresponding to the respective ones of 
the multimedia Infomnation flies obtained by division In 
respective ones of a plurality of specific areas on the 
basis of the control infomnation of the multimedia infor- 
mation file before division. 

[0023] In the aforementioned multimedia infomnation 
recording apparatus, the contents of the specific area of 
the position where division is specif ied are duplicated to 
another specific area, and dummy data are written in 
areas not effective in respective ones of obtained two 
speclfb areas as a result. When specific areas where 
control Information Is written are generated as to the re- 
spective ones of the multimedia information files ob- 
tained by division, the area link infomnation for linking a 
plurality of specific areas where the data body and the 
control information are written is created and recorded, 
In order to form the respective ones of the multimedia 
infomnation files obtained by division. Therefore, devia- 
tion of the head positions of the specifk: areas and the 
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head positions of the data resulting from division is elim- 
inated by writing of the dummy data, and the multimedia 
infomiation file can be readily divided. 
[0024] In the aforementioned multimedia Infonnation 
recording apparatus, at least one specific area where 
the control infonnation of the multimedia infonnation file 
before division has been recorded and at least one spe- 
cific area of the empty state in the data area are prefer- 
ably Included In the plurality of specific areas where the 
control infomiation of the plurality of multimedia infor- 
mation files obtained by division is written. Therefore, 
the specific area where the control information of the 
multimedia infonnation file before division has been re- 
corded is diverted to the specific areas where the control 
Infomiation for the plurality of multimedia infonnation 
files obtained by division, and the storage area can be 
effectively put to practical use. 
[0025] In the aforementioned multimedia infonnation 
recording apparatus, each of the plurality of specific ar- 
eas where the control infonnation of the plurality of mul- 
timedia infonnation files obtained by division is the spe- 
cific area of the empty state in the data area. Therefore, 
the contents of the specific area where the control infor- 
mation of the multimedia Infonnation file before division 
has been recorded are retained, and hence, also when 
cancellation of division processing is desired after file 
division, the control infonnation of the multimedia infor- 
mation file before division can be obtained, and it is ex- 
cellent In pra^icalness. 

[0026] According to still another aspect of the present 
Invention, a multimedia infonnation recording apparatus 
comprises a control information generation part and a 
link Infonnation writing part, in order to record a plurality 
of multimedia infonnation files having data bodies and 
control information for controlling the data bodies on a 
recording medium every specific area while connecting 
the same into a single multimedia information file. The 
control infonnation generation part preferably further 
comprises a dummy data writing part. The recording 
medium at least has a data area where the multimedia 
infonnation files are recorded and a management Infor- 
mation area where infonnation for managing the state 
of arrangement of the multimedia infonnation files in the 
data area Is recorded. The control information genera- 
tion part generates a specific area where control infor- 
mation for the multimedia infonnation file obtained by 
connection is written. The dummy data writing part 
writes dummy data in an empty area in the specific area 
where the control infonnation is written. The link infor- 
mation writing part creatos ataa link infonnatioator-tinkr . 
ing at least one speclfk; area where the data bodies of 
the plurality of multimedia information files are written 
and the specific area where the control infonnation has 
been written by the control infonnation generation part 
according to the sequence for fonning the multimedia 
infonnation file obtained by connection and writes the 
same in the management infonnation area. 
[0027] In the aforementioned multimedia information 



recording apparatus, an empty area of the multimedia 
infonnation file obtained by connection is written with 
dummy data and rendered effective, while control infor- 
mation for the multimedia infonnation file obtained by 

5 connection and area link Information for linking a plural- 
ity of specific areas for fomiing the file are created and 
recorded. Therefore, deviation of the head positions of 
tiie specific areas and the head positions of the data re- 
sulting from connection is eliminated by writing of the 

10 dummy data, and the multimedia information files can 
be readily connected. 

[0028] In the aforementioned multimedia infonnation 
recording apparatus, the control infonnation generation 
part preferably has a changing part changing contents 

IS of a specific area where the control infonnation of an 
arbitrary multimedia infomnation file of the plurality of 
multimedia infonnation files is written to the control in- 
fonnation for the multimedia information file obtained by 
connectk)n and a deletion part deleting partial contents 

20 of a speclfk: area where control information of another 
multimedia Infonnation file is written. Therefore, the spe- 
cific area where the control infonnation of the arbitrary 
multimedia infonnation file before being connected has 
been recorded is diverted to the specif b area where the 

25 control infonnation for the multimedia Infonnation file 
obtained by connectk>n is written, and the storage area 
can be effectively put Into practical use. 
[0029] In the aforementioned multimedia infonnation 
file recording apparatus, the control information gener- 

30 ation part preferably has a writing part writing the control 
Infonnation for the multimedia Infonnation file obtained 
by connection in the specific area of the empty state of 
the data area. Therefore, the contents of the specific ar- 
ea where the control information of each multimedia in- 

35 fonnation file before being connected are retained, and 
hence, also when cancellation of connection processing 
is desired after file connection, the control infonnation 
of each multimedia information file before being con- 
nected can be obtained, and It is excellent in practical- 

40 ness. 

[0030] According to a further aspect of the present In- 
vention, a multimedia information recording method 
comprises a file writing step and a link information writ- 
ing step, in order to record a multimedia infonnation file 
45 having a data body and control infonnation for control- 
ling the data body on a recording medium every specif b 
area having a specifk: size. The multimedia infonnation 
recording method preferably further comprises a dum- 
my data writing step. The recording medium at least has 
..50 a data area where the multimedia infonnation file is re- 
corded and a management Infonnation area where In- 
formation for managing the state of arrangement of the 
multimedia infonnation file recorded in the data area is 
recorded. In the file writing step, the data body and the 
55 control infonnation are written in parallel in at least one 
specific area of the data area, whteh is in an empty state 
capable of data writing. In the dummy data writing step, 
dummy data is written in an empty area in the specifk; 
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area where the data body and the control information 
are written. In the link Infonnation writing step, area link 
infomnation for linking at least one specify area where 
the data body and the control information are written ac- 
cording to the sequence forfomiing the multimedia in- 
formation file is created and written in the management 
Infomiation area. 

[0031] In the aforementioned multimedia infomiation 
recording method, an empty area In each specific area 
where data is written is written with dummy data and 
rendered effective when the data body and the control 
infomiation are directly written on the recording medium 
in units of specific areas, and link information for linking 
all specific areas subjected to data writing is created and 
recorded in orderto form the multimedia infonnation file. 
Therefore, redundant write processing of multimedia in- 
fonnation is omitted, and the multimedia infomiation file 
can be effk^iently created and recorded on the recording 
medium. 

[0032] According to a further aspect of the present in- 
vention, a multimedia infonnation recording method 
comprises a data body changing step, a control infor- 
mation generation step and a link infonnation writing 
step, in orderto record a multimedia information file hav- 
ing a data body and control information for controlling 
the data body on a recording medium every specific ar- 
ea while dividing the same into a plurality of different 
multimedia infonnation files on a prescribed position. 
The data body changing step and the control inf omnation 
generatk>n step preferably further comprise a dummy 
data writing step. The recording medium has a data area 
where the multimedia infonnation file is recorded and a 
management infomiation area where infonnation for 
managing the arrangement state of a record of the mul- 
timedia information file in the data area is recorded. In 
the data body changing step, contents recorded in the 
specific area con^esponding to the prescribed position 
in the data body are duplicated and contents obtained 
by duplication are written in a specific area of the data 
area, whk;h is in an empty state. At this time, dummy 
data are written with respect to, in two specific areas 
where identical contents are recorded by duplication, re- 
spective ones of a precedent area from the prescribed 
position in one specific area and a subsequent area from 
the prescribed position in another specific area by the 
dummy data writing step. In the control infonnation gen- 
eration step, a specific area where control infonnation 
for each of the multimedia information files obtained by 
division is written is generated. By the dummy data writ- 
ing step, dummy dat&i&wnttanmtha emptyarea inthe 
specific area where the control informatton is written. In 
the link information writing step, area link information for 
linking a plurality of specific areas where the data body 
and the control infonnation are written, including at least 
one specific area where data are written by the data 
body changing step and the control Infonnation gener- 
ation step, according to the sequence for fonning the 
respective ones of the multimedia information files ob- 



tained by division is created and written in the manage- 
ment information area. 

[0033] In the aforementioned multimedia information 
recording method, contents of the specifb area of the 

5 position where division is specified are duplkxtted to an- 
otherspecific area, and dummy data are written in areas 
not effective in the respective ones of two obtained spe- 
cifk) areas as a result. When the specific areas where 
the control Infonnation Is written are generated as to the 

10 respective ones of the multimedia infonnatk>n files ob- 
tained by division, the area link Infonnation for linking 
the plurality of specific areas where the data body and 
the control information are written is created and record- 
ed, in orderto form the respecth^e ones of the multime- 

is dia infonnatton files obtained by division. Therefore, de- 
viation of the head positions of the specifk; areas and 
the head positions of the data resulting from division is 
eliminated by writing of the dummy data, and the multi- 
media informatton file can be readily dfvkled. 

20 [0034] According to a further aspect of the present In* 
ventlon, a multimedia infonnation recording method 
comprises a control information generation step and a 
link infonnation writing step, in order to record a plurality 
of multimedia infonnation files having data bodies and 

25 control infonnation for controlling the data bodies on a 
recording medium every specific area while connecting 
the same into a single multimedia information file. The 
control information generation step preferably further 
comprises a dummy data writing step. The recording 

30 medium at least has a data area where the multimedia 
Infonnation files are recorded and a management infor- 
mation area where information for managing the state 
of arrangement of the multimedia infonnation files in the 
data area is recorded. In the control Information gener- 

35 ation step, a specific area where control information for 
the multimedia infonnation file obtained by connection 
is written is generated. In the dummy data writing step, 
dummy data is written in an empty area in the specific 
area where the control infonnation is written. In the link 

40 information writing step, area link infonnation for linking 
at least one specif to area where the data bodies of the 
plurality of multimedia information files are written and 
the specific area where the control infonnation has been 
written by the control infonnation generation part ac- 

45 cording to the sequence for forming the multimedia in- 
formation file obtained by connection is created and writ- 
ten in the management infonnation area. 
[0035] In the aforementioned multimedia infonnation 
recording method, an empty area of the multimedia in- 

50. fonnation file obtained by connection is written with 
dummy data and rendered effective, while the control 
infonnation for the multimedia information file obtained 
by connectk)n and the area link Infonnation for linking a 
plurality of specific areas for forming the file are created 

55 and recorded. Therefore, deviation of the head positions 
of the specific areas and the head positions of the data 
resulting from connection is eliminated by writing of the 
dummy data, and the multimedia infonnation files can 
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be readily connected. 

[0036] The aforementioned and other objects, fea- 
tures, aspects and advantages of the present invention 
are more clarified from the detailed description of the 
present invention described later by referring to the ac- 
companying drawings. 

Brief Description of the Drawings 

[0037] Fig. 1 is a block diagram showing the structure 
of a multimedia information recording apparatus accord- 
ing to a first embodiment of the present invention. 
[0038] Fig. 2A to Fig. 2C are diagrams illustrating 
states of respective ones of storage areas during data 
generation according to the first embodiment of the 
present invention respectively. 
[0039] Fig. 3A to Fig. 3C are diagrams illustrating 
states of the respective ones of the storage areas at the 
time of temnlnation of data generation according to the 
first embodiment of the present invention respectively. 
[0040] Fig. 4A to Fig. AC are diagrams illustrating 
states of the respective ones of the storage areas at the 
time of file fonmation according to the first embodiment 
of the present invention respectively, and Fig. 40 is a 
diagram showing a file output in the states of Rg. 4A to 
ng.4C. 

[0041] Fig. 5A to Fig. 5D are diagrams illustrating ex- 
amples of appending systems for dummy data accord- 
ing to the first embodiment of the present invention re- 
spectively. 

[0042] Fig. 6 is a processing flow chart of the multi- 
media information recording apparatus according to the 
first embodiment of the present invention. 
[0043] Fig. 7 is a block diagram showing the structure 
of a multimedia inf omnation recording apparatus accord- 
ing to second and third embodiments of the present in- 
vention. 

[0044] Fig. 8 is a block diagram showing the structure 
of a header control information changing part in the sec- 
ond and third embodiments of the present invention. 
[0045] Rg. 9 is a block diagram showing the structure 
of a data body changing part in the second and third 
embodiments of the present invention. 
[0046] Fig. 1 0A and Fig. 1 0B are diagrams illustrating 
states of respective ones of storage areas before file di- 
vision processing in the second embodiment of the 
present invention respectively, and Fig. IOC is a dia- 
gram showing a file output in the states of Fig. 10A and 
Fig. 10B. 

[0047] Fig. 1 1 A and Fig.41 B are diagrams ilkistrating 
states of the respective ones of the storage areas after 
file division processing in the second embodiment of the 
present invention respectively, and Fig. 11C and Fig. 
11 D are diagrams showing files output In the respective 
states of Fig. 11 A and Fig. 11 B respectively. 
[0048] Fig. 1 2A and Rg. 1 2B are diagrams illustrating 
other states of the respective ones of the storage areas 
after file division processing in the second embodiment 



of the present invention respectively, and Fig. 12C and 
Fig. 12D are diagrams showing files output in the re- 
spective states of Fig. 12A and Fig. 12B respecth^ely 
p)049] Rg. 1 3 is a flow chart of file division processing 

5 in the second embodiment of the present invention. 
[0050] Fig. 1 4A and Rg. 1 4B are diagranns illustrating 
states of storage areas before file connection process- 
ing in the third embodiment of the present invention re- 
spectively, and Rgs. 14C and 14D are diagrams show- 

10 ing files output in the states of Fig. 14A and Rg. 14B 
respectively. 

[0051 ] Fig. 1 5A and Fig. 1 5B are diagranns illustrating 
states of respective ones of file storage areas after file 
connection processing in the third embodiment of the 
IS present Invention respectively, and Rg. 15C is a dia- 
gram showing a file output in the states of Fig. ISA and 
Fig. 15B. 

[0052] Fig. 1 6A and Fig. 1 6B are diagrams illustrating 
other states of the respective ones of the file storage 
20 areas after file connectk>n processing in the third em- 
bodiment of the present invention respectively, and Fig. 
16C is a diagram showing a file output in the states of 
Fig. 16Aand Fig. 16B. 

[0053] Fig. 17 is a flow chart of file connection 
25 processing In the third embodiment of the present in- 
vention. 

[0054] Fig. 1 8 is a block diagram showing the struc- 
ture of a conventional multimedia infomnation recording 
apparatus. 

30 [0055] Fig. 19A to Fig. 19E are diagrams illustrating 
states of respective ones of storage areas during data 
generation in the conventional multimedia Information 
recording apparatus respectively. 
[0056] Fig. 20 A to Fig. 20 E are diagrams illustrating 

35 states of the respective ones of the storage areas at the 
time of temnination of data generation in the convention- 
al multimedia information recording apparatus respec- 
tively. 

[0057] Fig. 21 A to Fig. 21 E are diagrams illustrating 
^ states of the respective ones of the storage areas in file 
formation In the conventional multimedia information re- 
cording apparatus respectively. 

Best Modes for Canying Out the Invention 

45 

[0058] Each embodiment of the present invention is 
now described in detail with reference to the drawings. 

(First Embodiment) 

[0059] While a multimedia infomnation recording ap- 
paratus according to a first embodiment Is described 
with reference to Fig. 1 to Fig. 6, identical numerals are 
assigned to the same parts as the aforementioned con- 
55 ventional apparatus, and description thereof is omitted. 
Ref ending to Fig. 1 , a different point when comparing the 
structures of the multimedia infomnatlon recording ap- 
paratus according to this embodiment and the conven- 
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tionat multimedia infomnation recording apparatus 
shown in Fig. 18 resides in a point that the apparatus of 
Fig. 1 comprises a file storage area writing part 106, a 
dummy data appending part 107 and an FAT manage- 
ment part 109 in substitution for the header temporary 
storage area writing part 301 to the file storage area writ- 
ing part 304 of the apparatus of Fig. 18. The remaining 
parts of Fig. 1 are identical to those of Fig. 18, and de- 
scription Is omitted. In Fig. 2A to Fig. 2C, states of re- 
spective storage areas during data generation in the ap- 
paratus of Fig. 1 are shown. 

[0060] Referring to Fig. 1 , the multimedia Information 
recording apparatus comprises the file storage area 
writing part 106, in order to record header control infor- 
mation HD, a data body DB and footer control informa- 
tion FD output from respective ones of a header control 
infonnation generation part 1 02, a data body generation 
part 1 03 and a footer control information generation part 
1 04 directly in a file storage area 1 1 1 of a recording me- 
dium 110. The file storage area 111 is an area for such 
a purpose that multimedia information Input In this ap- 
paratus is written in a file format, and includes a data 
storage area 1 1 2 where contents of a multimedia infor- 
mation file are written in units of clusters C and an FAT 
storage area 113 where an FAT Is written, as shown in 
Fig. 2B and Rg. 2C. The recording medium 1 1 0 is a me- 
dium accessible at random such as a semiconductor 
memory, a flash memory or a hard disk. The FAT shows 
the state of arrangement of data of the multimedia infor- 
mation file in the data storage area 112. 
[0061 ] The file storage area writing part 1 06 writes the 
respective ones of the header control information HD, 
the data body DB and the footer control infonmation FD 
in parallel in the data storage area 1 1 2 of Fig. 2B. At this 
time, the file storage area writing part 1 06 monitors the 
state of each cluster C corresponding to a position 
shown by arrow A where data is currently written, and 
when detemiining that any cluster C is filled up with data, 
writing of data is already impossible and data writing in 
the cluster C has completed, it posts this purport to the 
cluster management part 1 05 while requiring an empty 
cluster C in the data storage area 1 1 2 to be sut)sequent- 
ly written. The file storage area writing part 1 06 supplies 
cluster position information CI of the cluster C where 
writing of data has temninated to the FAT management 
part 109 along with data indication information Dl indi- 
cating which data of the header control Information HD, 
the data body DB and the footer control infonnation FD 
the data written In the duster C is. 
[0062] On the basis of the data indicaton information 
Dl accepted from the file storage area writing part 1 06, 
the FAT management part 109 writes and stores the 
cluster position infonnation CI accepted with the data 
indication information Dl In an Internal FAT temporary 
storage area 1 1 9 as to the respective ones of the header 
control Information HD, the data body DB and the footer 
control infonnation FD. At a point of time when the FAT 
is generated in a multimedia information file formation 



part 108, the FAT management part 109 sequentially 
reads the cluster position infonnation CI per each data 
from the FAT temporary storage area 119 and outputs 
the same to the multimedia infonnation file formation 

5 part 108. As a management method for the cluster po- 
sition information CI employing the FAT temporary stor- 
age area 1 1 9 in the FAT management part 1 09, there is 
a method of providing respective ones of a correspond- 
ing header FAT temporary storage area 1 20, a data FAT 

10 temporary storage area 121 and a footer FAT temporary 
storage area 1 22 as to the respective ones of the header 
control infonnation HD, the data body DB and the footer 
control information FD and temporarily generating an 
FAT as to the corresponding data in each temporary 

15 storage area etc., as shown in Fig. 2A 

[0063] At a point of time when data generation of all 
of the header control Infonnation HD, the data body DB 
and the footer control information FD tenrninates, the file 
storage area writing part 106 supplies the cluster posl- 

^ tion infonnation CI of each cluster C where each data 
has been finally written to the FAT management part 1 09 
along with the data indication infonnation Dl. At this 
time, it is posted to the FAT management part 1 09 that 
data generation has temninated. The FAT management 

^ part 1 09 accepts the notice of data generation temnina- 
tion, and infonnation for FAT generation is sequentially 
read from the FAT temporary storage area 119 in re- 
sponse and output to the multimedia information file for- 
mation part 1 08. 

30 [0064] The file storage area writing part 1 06 supplies 
the cluster position infonnation CI of each cluster C 
where data has been finally written to the dummy data 
appending part 107. When there is an area (hereinafter 
referred to as an empty area) not written with effective 

35 data but in a state capable of writing data in the cluster 
C indicated by each accepted cluster position Informa- 
tion CI , the dummy data appending part 1 07 writes dum- 
my data DM in the empty area in a manner stuffing (stuff) 
the same. Thus, the dummy data DM is stuffed as to 

^ each cluster C indicated by the cluster position infonna- 
tion CI at the time of temnlnatlon of data generation. At 
this point, the dummy data DM is data to be written in 
the empty area in a manner being stuffed, in order to 
render the empty area in the generated multimedia in- 

^ fonnation file effective. 

[0065] In the multimedia infonnation recording appa- 
ratus of Fig. 1 , the respective ones of the header control 
Infonnation HD, the data body DB and the footer control 
information FD are directly written in the data storage 

50 area 112 in the file storage area 111 on the recording 
medium 110 simultaneously with being generated, as 
shown In Fig. 2A to Fig. 2C. At this time, the FAT is 
fonned by the multimedia information file fonnation part 
1 08 on the basis of information read from the FAT tem- 

55 porary storage area 119, and the fonned FAT is written 
In the FAT storage area 1 1 3 of the file storage area 111. 
[0066] About the header control infonnation HD, the 
data body DB and the footer control information FD, 
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there is no iimrtation in relation to the sequence recorded 
in the data storage area 112. It is also possible to write 
the respective data in current write positions of the data 
storage area 112 shown by arrows A of Fig. 2B any time 
at the point of time when the same are generated. It is s 
also possible that three writing heads are provided in 
relation to the data storage area 112 to simultaneously 
write corresponding data in three different areas on the 
data storage area 112. 

[0067] Thus, when recording each data in the record- 
ing medium 11 0 in units of the dusters C and generation 
of the header control infomnation tHD, the data body DB 
and the footer control infomiation FD temninates, states 
of the respective storage areas beconne those of Fig. 3A 
to Fig. 3C, and become those of Fig. 4A to Fig. 4C in 
subsequent file fonnation. When there are empty areas 
in the clusters C where the respective data are written 
in the data storage area 112 as shown in Fig. 38 at a 
point of time when generation of the data terminates, 
dummy data DM are stuffed in the empty areas of the 
clusters C and areas in the clusters C fonning the mul- 
timedia infomiation file all become effective areas, as 
shown in Fig. 48. Thereafter an FAT 501 of Fig. AC is 
generated. As to each of the clusters C of the data area 
112, cluster specify Information 124 for uniquely speci- 
fying the cluster is allocated, as shown in Rg. 48. At this 
point, the cluster specify Infomnation 1 24 Is shown byQ 
©(!).•, 

[0068] For the FAT 501 , at least one con^esponding 
cluster specify infomiation 124 is set according to the 
sequence of at least one cluster C for f omning the gen- 
erated multimedia infomiation file. In reproduction 
(when the multimedia information file is read from the 
recording medium 1 1 0), the contents of the cluster C of 
the data area 112 shown by each cluster specify infor- 
mation 124 are read according to the sequence of the 
cluster specify information 124 recorded In the FAT 501 . 
Thus, the multimedia information file recorded in the re- 
cording medium 11 0 is obtained as a reproduction out- 
put file 123 of Fig. 4D. 

[0069] Then , a method of stuffing the dumnny data DM 
in the empty areas of the clusters C is described with 
reference to Fig. 5A to Fig. 50. When stuffing of the 
dummy data DM is executed at a point of time coding 
source data (raw data) such as a voice or a motion pic- 
ture, dummy data DM is directly stuffed in coded data 
SD itself as shown in Fig. 5A, whereby the data body 
DB is formed. It is of course not restricted to the coded 
data SD, but the dummy data DM may be directly stuffed 
with respect to the raw data lo.form. the data body-DB. 
When the dummy data DM Is embedded at the time 
when the source data such as a voice or a motion picture 
or the coded data SD is converted to packets and mul- 
tiplexed, a packet (refen^ed to as a dummy data packet 
DMP) fonned by the dumnfiy data DM may be rendered 
to be multiplexed similarly to other packets P including 
video data and audio data, as shown In Fig. 58. In this 
case, the dummy data packet DMP itself has infonmation 



related to the packet length, and hence it Is possible to 
perform a skip of the dummy data packet DMP in repro- 
duction on the basis of the infomnation related to the 
length of the packet of the dummy data packet DMP. 
[0070] A case where, in generation of the multimedia 
infomiation file, dummy data DM are stuffed in the file 
is described with reference to Fig. 5C and Fig. 5D. 
[0071] In Fig. 5C, a case where dunmy data DM is 
stuffed in an empty area between the header control in- 
fomiation HD and the data t>ody DB or an empty area 
between the data body DB and the footer control infor- 
mation FD in generation of the multimedia information 
file is shown. In this case, the dummy data DM is data 
invalid as head information of the data body DB or as 
head Information of the footer control Infomiation FD, 
for example, such as data consisting of "0" etc., for ex- 
ample. In this case, the area where the dummy data DM 
is stuffed is seek-processed until the head position of 
next data Is detected, or skip-processed up to the head 
of a next clu^er at the point of time when detemnined 
as dunrtmy data. When so specifying the size of area 
where the corresponding dummy data DM is written is 
cleahy shown on the head part of the area of the dummy 
data DM, it is also possible to skip the area of the dummy 
data DM on the basis of the size. As a method of such 
skipping, a method of treating the area of the dummy 
data DM as one object (dunrvny object) unit of ASF can 
be listed. 

[0072] In Fig. 5D, a case where dummy data DM are 
stuffed in empty areas of clusters C of the tails of the 
respective ones of the header control information HD 
and the data body DB is shown. In this case, size infor- 
mation indicating the actual sizes of the respective ones 
of the header control infomnation IHD inclusive of the 
dummy data DM and the data body DB inclusive of the 
dummy data DM and the effective sizes of the respective 
ones of the header control infomnation HD not including 
the dummy data DM and the data body DB not including 
the dummy data DM is recorded in areas within the ar- 
eas of the dummy data DM or other than the areas. In 
reproduction, there are such a method that the size In- 
formation of the data recorded in the areas other than 
the areas of the dummy data DM is refenred to when 
skipping the dummy data DM, such a method that the 
size infomnation of the areas is written within the areas 
of the dummy data DM for skipping the areas of the dum- 
my data DM with reference to the size information as 
having been shown in Fig. 5C, a method of processing 
the same as one object of ASF, for example, etc. 
[0073] In this embodiment, as described above, two 
types of data are not mixed In one cluster C as having 
been shown in Fig. 1 8. Thus, also in edit processing of 
division and connection of multimedia infomnation files 
shown in second and third embodiments described lat- 
er, positions to be accessed in the multimedia infomna- 
tion files can be readily known. 
[0074] With reference to a flow chart of Fig. 6, a meth- 
od of multimedia information recording according to the 
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embodiment of the present invention is descn'bed. 
Wlien write processing of multimedia infomiatlon 100 In 
the recording medium 110 is started In the multimedia 
infomiation recording apparatus of Fig. 1 , clusters C of 
write destinations in the recording medium 1 1 0 as to the 
respective ones of the header information IHD, the data 
body DB and the footer control Infomiation FD are first 
initially specified (SI), and the FAT temporary storage 
area 119 is generated (S2). 

[0075] Whether or not input of the multimedia infer- 
mation 100 in the multimedia infomiation Input control 
part 101 has terminated is detemnlned (S3), and 
processing subsequent to SI 7 described later is exe- 
cuted when the input temninates, while what type of data 
must be generated and recorded is determined on the 
basis of Input data when the input has not temiinated 
(S4). When it is determined that the header control in- 
fomnation IHD is input at this time, the header information 
HD is written in a cluster C cun^entty specified as a write 
destination while thedusterCspecified as the write des- 
tination Is updated, and the contents of the header FAT 
temporary storage area 120 are updated with the infor- 
mation of the cluster C of the write destination (see S5 
to SB). 

[0076] When the data body DB is input, the data body 
DB is written in a cluster C currently specified as a write 
destination while the cluster C specified as the write des- 
tination is updated, and the contents of the data FAT 
temporary storage area 121 are updated with the infor- 
mation of the cluster C of the write destination (S9 to 
812). 

[0077] When the footer control information FD is in- 
put, the footer control infomnation FD is written In a dus- 
ter C cun-entty specified as a write destination while the 
cluster C specified as the write destination is updated, 
and the contents of the footer FAT temporary storage 
area 122 are updated with the infomiation of the duster 
C of the write destination (SI 3 to SI 6). 
[0078] When the multimedia inf onnatlon 1 00 consist- 
ing of the header control Infomiation IHD, the data body 
DB and the footer control infonmation FD is entirely input 
in the aforementioned manner (Yes at S3), dummy data 
DM is stuffed in, if there Is an empty area in the final 
cluster C where the respective ones of the header con- 
trol information HD and the data body DB are written, 
the empty area by the dummy data appending part 1 07 
(817 to S20). Thereafter the contents of the FAT tem- 
porary storage areas 1 20 to 1 22 as to the header control 
information IHD. the data body DB and the footer control 
infomnation FD are read, andlhe FAT SOt^ i& generated! 
by the multinnedia infomiation file formation part 1 08 on 
the basis of the read contents and written in the FAT 
storage area 113 of the recording medium 110 (S21). 

(Second Embodiment) 

[0079] The second embodiment of the present inven- 
tion is now described. In this embodiment, a multimedia 



infomnation file is divided in a multimedia infomnation re- 
cording apparatus. The processing of this division is 
now described with reference to drawings. In each sub- 
sequent drawing, identical numerals are assigned to the 
5 same parts as the drawings of the first embodiment, and 
description thereof is omitted. 

[0080] Refemng to Fig. 7, the multimedia Information 
recording apparatus according to the second embodi- 
ment includes a cluster management part 1 05, a record- 

10 ing medium 1 1 0, a multimedia infomnation file input con- 
trol part 601 , a header control infomnation changing part 
602 shown in Fig. 8, a data body changing part 603 
shown in Fig. 9, a footer control information changing 
part 604, a muttimedia information file fomnation part 

IS 608 and an operation spedly part 609. 

[0081 ] When division on a prescribed position in a cer- 
tain multimedia Information file 610 is specified by the 
operation specify part 609, the multimedia information 
file input control part 601 responsively reads the multi- 

20 media infomnation file 610 along with a corresponding 
FAT, dassifies the multimedia infomiation file 610 into 
header control information HD, a data body DB and 
footer control information FD and outputs the same, 
while acquiring and outputting duster position informa* 

25 tion PI of a duster C conBsponding to the specified di- 
vision position on the basis of the input FAT In pradice, 
processing shown below is performed as to a specific 
cluster C where the multimedia information file 610 is 
written on the recording medium, and reading, output ^ 

30 etc. of the overall file are not perfomned. 

[0082] The header control infomnation changing part 
602 includes a rewriting part 801 , a generation part 802, 
a deletion part 803 and a dummy data appending part 
804 processing the header control infomnation HD sup- 

35 plied from the multimedia information file input control 
part 601 , as shown in Rg. 8. The rewriting part 801 re- 
writes the supplied header control infomnation HD for 
multimedia infomiation files after division. The genera- 
tion part 802 generates new header control infomiation 

^ HD for the multimedia infomnation files after division on 
the basis of the supplied header information HD. When 
the supplied header information HD becomes unneces- 
sary, the deletion part 803 deletes this. From the respec- 
tive ones of the rewriting part 801 , the generation part 

^ 802 and the deletion part 803, cluster position infomna- 
tion PPI of the cluster C conresponding to the head con- 
trol information HD subjected to rewriting, generation 
and deletion is output. The dummy data appending part 
804 accepts and outputs this position infomnation PPI, 
r^sa .while detemiining whether or not to stuff dummy data 
DM In the cluster C conresponding to the accepted dus- 
ter position infomiation PPI and executing stuff process- 
ing of the dummy data DM according to the result of de- 
temiination. On the basis of the cluster position infomna- 

55 tion PPI output from the header control information 
changing part 602, generation and changing of FATs (an 
FAT 502 and an FAT 503 In Rg. 11B) conresponding to 
the respective ones of the multimedia infonmation files 
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obtained by division are performed in tlie multimedia in- 
fomnation file fomnation part 608. This is because such 
processing that infomnation included in the header con- 
trol Infonnation HD and the footer control infonmatlon FD 
is not directly divided dissimilarly to the data body DB 5 
but converted to contents suitable to the corresponding 
multimedia infonmatlon files or generated is applied in 
general. 

[0083] The data body changing part 603 includes a 
dh^ided cluster duplication part 701 perfomning duplica- io 
tion of the cluster C corresponding to the specified divi- 
sion position and a dummy data appending part 702, as 
shown in Fig. 9. The dumnry data appending part 702 
converts, in two clusters C obtained by duplication of the 
divided cluster duplication part 701 , one cluster C to is 
such a cluster C that dummy data DM is stuffed In a prec- 
edent area from the division position and converts the 
other cluster C to such a cluster C that dummy data DM 
is stuffed in a subsequent area from the dh^islon posi- 
tion. The processing at this point may be devised to du- zo 
plicate data in thedusterC corresponding to the division 
position to a different empty cluster C and thereafter re- 
place the data in the cluster C corresponding to the di- 
vision position with dummy data DM. Processing may 
altematively be performed to duplicate only the data of 
the precedent or suk>sequent area from the division po- 
sition in the cluster C con-esponding to the division po- 
sition to a different empty cluster C and stuff dummy da- 
ta DM in the remaining area of the different cluster C. 
[0084] From the divided cluster duplication part 701 , so 
cluster position Infomnatlon CCI of the cluster C subject- 
ed to duplication is output to the dummy data appending 
part 702. The dummy data appending part 702 outputs 
the supplied cluster position information CCI, white stuff- 
ing the dummy data DM in the cluster C shown by this 35 
cluster position information PI. Further, the cluster posi- 
tion infonnation CCI is output from the data body chang- 
ing part 603, and hence generation and changing of the 
FAT 502 and the FAT 503 corresponding to the respec- 
tive ones of the multimedia infonmation files obtained by ^ 
division are perfomned in the muttfamedia Information file 
fomnation part 608 on the basis of the cluster position 
infomiation CCI. 

[0085] In this embodiment, it is assumed that ASF is 
applied to and index infonnation for random access is ^ 
included in the footer control infomiation FD. In this 
case, the intemal structure of the footer control infonna- 
tion changing part 604 becomes a structure similar to 
the data body changing part 603 shown in Fig. 8. 
[0086] While It has. been assunaad here thai ASF .iSr. so. 
applied to the footer control infonnation FD, such a 
metiiod that the respective ones of the data body DB 
and the footer control Information FD have a local head- 
er with respect to the data body DB and a local header 
with respect to the footer control infonnation FD is em- ss 
ployed in ASF. In this embodiment, therefore, a local 
header is made to be written by the dummy data ap- 
pending part 702 immediately in front of the division po- 



sition in the cluster C where the dummy data DM is 
stuffed in the precedent area from the division position 
before the dummy data DM is stuffed, in order to cope 
with this method. In ASF, further, a time stamp for man- 
aging a reproduction time etc. is embedded in the data 
body DB. In the processing of file division according to 
this embodiment, therefore, time management infonna- 
tion for rereading the contents of the time stamp to other 
contents in reproduction is stuffed immediately in front 
of the division position when stuffing the dummy data 
DM In the cluster C similarly to the aforementioned local 
header, in order not to change the contents of the data 
body DB. 

[0087] That included In the footer control infonnation 
FD is of course not limited to dhfidable control infonna- 
tion such as index infonnation. When undividable con- 
ti'ol information is included in the footer control Informa- 
tion FD, the intemal structure of the footer control infor- 
mation changing part 604 becomes a structure similar 
to the header control information changing part 602 
shown in Fig. 9. 

[0088] In Fig. 1 0A and Fig. 1 0B, contents of a file stor- 
age area 111 in the recording medium 110 before divid- 
ing the multimedia infonnation file are shown. In Fig. 
IOC, a reproduction output file 123 obtained when the 
multimedia information file 610 is read from each stor- 
age area of Fig. 10A and Fig. 10B in reproduction is 
shown. The contents of the reproduction output file 123 
have such a stmcture that the contents of each cluster 
C read from the data storage area 112 according to the 
contents of the FATs of the FAT storage area 113 are 
stored according to the read sequence. In the reproduc- 
tion output file 1 23 of Fig. 1 0C, the contents of each dus- 
ter C fomiing the file are shown with corresponding dus- 
ter specify infonnation 124, for the purpose of illustra- 
tion. 

[0089] In Fig. 11 A and Fig. 11B, the contents of the 
data storage area 112 and the FAT storage area 113 in 
the recording medium 1 1 0 after dividing the multimedia 
infonnation file are shown respectively. In the respective 
ones of Fig. 11 C and Rg. 11 D, reproduction output files 
123 obtained when reading the multimedia infonnation 
file 610 from the respective storage areas of Fig. 11 A 
and Fig. 11B in reproduction are shown respectively. 
Each of the reproduction output files 1 23 of Fig. 1 1 C and 
Fig. 11 D is formed by contents of at least one duster C 
sequentially read from the data storage area 1 1 2 on the 
basis of the cluster specify infonnation 124 in each of 
tiie FAT 502 and the FAT 503. At this point, the contents 
of eachclusterfonningthefile are shown with thecluster 
specify Infonnation 124 In each of the reproduction out- 
put files 1 23. 

[0090] When division of the multimedia infonnation 
file 610 is now instmcted by the operation specify part 
609 on positions of an^ows A in Fig. 10A, the contents 
of respective ones of clusters (dusters C of (Dand®of 
Rg. 11 A) con-esponding to the instructed division posi- 
tions are duplicated to respective ones of different emp- 
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ty clusters C (clusters C of@ and® of Fig. 11 A), as 
shown in Fig. 11 A and Rg. 11B. Thereafter the respec- 
tive ones of the clusters (the clusters C of ©and ©of 
Rg. 1 1 A) on one side in at least one obtained cluster as 
a result of duplication are converted to clusters C where 
dumnny data DM are stuffed in subsequent areas from 
the division positions, and the respective ones of the 
clusters (the clusters C of® and@ of Fig. 11 A) on the 
other side are converted to clusters C where dummy da- 
ta DM are stuffed in precedent areas from the division 
positions. As to the respective ones of two multimedia 
infomnation files obtained by division, the respective 
ones of the header control infonmation HQ (clusters C 
of and (D and clusters(Q) and@ of Fig. 11 A) are 
changed and generated, while FATs (the FAT 602 and 
the FAT 503) are created, to be suitable to the files. At 
this point, the header control infomnation HD (the dus- 
ters C of 0 and® of Fig. 11 A) is changed, and the 
header control infomnation HD (the dusters® an6@ of 
Fig. 11 A) is generated. On the basis of the contents of 
each created FAT, a plurality of clusters C in each mul- 
timedia information file obtained by division are linked. 
Thus, duplication of data is perfomned as to the mini- 
mum number of clusters C, whereby the multimedia in- 
fomnation file 610 can be divided. 
[0091 ] In each of the FAT 502 and the FAT 503 of Fig. 
1 1 B, cluster spedfy infomnation 1 24 for each of at least 
one cluster C fomning the con-esponding multimedia in- 
fomnation file in the two multimedia information files ob- 
tained by division is stored according to the sequence 
for forming data of the file. When the data of the con'e- 
sponding clusters C are read from the data storage area 
112 according to the cluster specify infomnation 124 
stored in the respective ones of the FAT 502 and the 
FAT 503 in reproduction, therefore, the reproduction 
output files 123 of Rg. 11C and Fig. 11D are obtained 
respectively. 

[0092] While the header control information HD (the 
clusters C of 0and0of Fig. 11 A) of the file 610 is re- 
written when the multimedia infomnation file 610 is di- 
vided in Fig. 11 A and Rg. 118, new header control in- 
formation HD may be generated on different empty dus- 
ters C in substitution for rewriting. In this case, the con- 
trol information of the multimedia information file 610 is 
held also after the multimedia infonmation file 610 is di- 
vided, and hence it becomes possible to smoothly per- 
fomn cancellation of the division processing etc. This 
specific example is shown in Fig. 12A to Fig. 12C. That 
is, when a multimedia infomnation file 610 of Fig. 12A is 
divided, header controlintormatioa HD of .the muttime- 
dla infomnation file 610 is held, and respective ones of 
header control information HD 1 and HD2 con-espond- 
ing to respective multimedia information files obtained 
by division are generated on empty clusters C. There- 
fore, contents of an FAT storage area 113 of Fig. 128 
also become contents indicating the new header control 
infomnation HD1 an HD2. 

[0093] In this embodiment, division of the multimedia 



infomnation file 610 is performed in the following man- 
ner, in order to divide the multimedia infomnation file 61 0 
without touching the data body D8 to the utmost. That 
is, only data of the cluster C corresponding to the spec- 

5 rf ied division position is duplicated at need, dummy data 
DM are stuffed in empty areas of the respective ones of 
two clusters C obtained by duplication, and an FAT cor- 
responding to each multimedia infomnation file obtained 
by division Is created. That is, change is perfomned only 

10 on the data of the cluster C corresponding to the division 
position, and absolutely no change is performed as to 
all other dusters C of the data body DB, as having been 
shown in Fig. 11 A. In the multimedia information record- 
ing apparatus of Fig. 18, therefore, processing employ- 

15 ing the dummy data DM as in this embodiment is not 
employed, and hence, when a division position is spec- 
ified in the cluster C in division of the multimedia infor- 
mation file, it is necessary to perfomn rewriting of data 
so that data is subjected to storage start from the head 

20 position of each duster C. In the case of this embodi- 
ment, on the other hand, the dummy data DM is stuffed 
in the empty area of the duster C at need, and hence 
deviation of the head position of the cluster C and the 
head position of the data is eliminated by the stuffed 

25 dummy data. Therefore, processing such as data rewrit- 
ing is avoided in this embodiment, and division of the 
multimedia information file can be readily perionmed. 
[0094] While the multimedia infomnation file subjected 
to the file division processing is assumed in this embod- 

30 innent to be a multimedia infomnation file already having 
the dummy data DM, e.g., the multimedia Infomnation 
tile generated on the recording medium 110 in the first 
embodiment, it is not restricted to this. That is, it may be 
the conventional multimedia information file having the 

35 cluster C including a boundary, as having been shown 
in Fig. 21 D. At this time, processing of dividing the dus- 
ter C induding a boundary in Fig. 21 D into two of a dus- 
ter C where data of the reamnost end part of the head 
control infomnation HD is stored in a precedent area and 

^ the dummy data DM is stuffed in a subsequent area and 
a duster C where the dunnmy data DM is stuffed in a 
precedent area and data of the head part of the data 
body DB Is stored in a sut>sequent area by the divided 
cluster duplication part 701 and the dummy data ap- 

^ pending part 702 of Fig. 8 is added. A procedure related 
to subsequent division processing is similar to the afore- 
mentioned one. 

[0095] The method of division of the multimedia infor- 
mation file according to this embodiment is described 
50 witkv reference tc^Fig. 13. First, when the multimedia in- 
formation file 610 to be divided is spedfied and the di- 
vision position of the specified multimedia infomnation 
file 610 is spedfied ttirough the operation specify part 

609 (S30), the multimedia information file input control 
^ part 601 inputs the spedfied multimedia infomnation tile 

61 0 (S31 ) and determines whether a duster C having a 
boundary is included in the input multimedia Infomnation 
file 610 (S32). It shifts to processing of S33 described 
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later if the cluster C having a boundary is not detemriined 
as included, while duplication is performed as to this 
cluster C as described above If It Is determined as being 
included, and dummy data DM are stuffed with respect 
to respective ones of two clusters C (a cluster of a du- s 
plication source and a cluster of a duplication destina- 
tion) obtained by duplication (S35 and S36). 
[0096] Then, a cluster C in the data body DB con-e- 
spondlng to the specified division position Is duplicated 
by the data body changing part 603, and dummy data 
DM are stuffed with respect to respective ones of two 
clusters C (a cluster of a duplication source and a cluster 
of a duplication destination) obtained by duplication 
(S33 and S34). 

[0097] Then, when the footer control infomnation FD 
Is dividable infonnation, processing of generation of a 
cluster C of the footer control infonnation FD con-e- 
sponding to the specified division position and stuffing 
of dummy data DM Is perfonmed by the footer control 
Infonnation changing part 604 similarly to the aforemen- 
tioned data body DB (S47 and S48), and It shifts to 
processing of S42 described later 
[0098] When the footer control Information FD is not 
dividable infomnation, on the other hand, footer control 
information FD of one file in two multimedia information 
files obtained by division is generated in at least one 
empty cluster C, and thereafter whether or not the footer 
control infonnation FD of the source multimedia infor- 
mation file {the multimedia infonnation file 610) is to be 
retained is detemriined (S38 and S39). While the footer 
control Infonnation FD of the source multimedia infor- 
mation file is changed and footer control information FD 
of the other file is generated as a result (S41) when it 
may not be retained, the footer control information FD 
of the otherfile Is newly generated on at least onecluster 
C (S40) when retaining the same. 
[0099] Thereafter header control infonnation HD as to 
each file obtained by division is generated (S42 to S45) 
similarly to the aforementioned procedure of S38 to S41 . 
FATs of the respective ones of the two multimedia infor- 
mation files obtained by division are generated by the 
multimedia infomiation file formation part 608, and re- 
corded in the FAT storage area 1 1 3 of the recording me- 
dium 110(846). 

(Third Embodiment) 

[01 00] Connection of multimedia information files ac- 
cording to the third embodiment of the multimedia infor- 
mation recording appacatus of Ibe pi^Qfimt invention is 
described with reference to drawings. In each following 
drawing, identical numerals are assigned to parts iden- 
tical to the second embodiment, and description thereof 
is omitted. In Fig. 14A to Fig. 14D and Fig. 15A to Fig. 
15C, the procedure of connection of multimedia infor- 
mation files In the multimedia infonnation recording ap- 
paratus according to the third embodiment is shown. 
[01 01 ] The structure of the multimedia infonnation re- 



cording apparatus according to this embodiment is iden- 
tical to that shown in Fig. 7 to Fig. 9. However, the data 
body changing part 603 in Fig. 7 is not used and the 
divided cluster duplication part 701 in the footer control 
Infonnation changing part 604 Is not used either In con- 
nection of multimedia infonnation files 610. 
[01 02] When the processing of connection of the mul- 
timedia information files is started, a plurality of connect- 
ed multimedia Infonnation files 61 0 are first specified by 
the operation specify part 609 of Fig. 7, while the se- 
quence of connection between the specified files is 
specified. A multimedia information file input control part 
601 reads the respective ones of the plurality of speci- 
fied multimedia information files 610 along with corre- 
sponding FATs, and outputs the respective ones of the 
read multimedia infonnation files 610 to each part of a 
rearstage while classifying the same into header control 
infonnation HD, data bodies DB and footer control infor- 
mation FD. While the following processing Is perfonned 
as to specific clusters C, where the respective ones of 
the multimedia Information files 610 are written, present 
on a recording medium in practice, reading, output etc. 
of the overall files are not perfonned. 
[0103] In a header control information changing part 
602, the supplied header control Infonnation HD is re- 
written by a rewriting part 801 for a multimedia Informa- 
tion file after connection, or deleted by a deletion part 
803 when becoming unnecessary. Further, new header 
control information HD is generated by a generation part 
802. Thereafter dummy data DM are stuffed with re- 
spect to clusters C fonning objects by a dummy data 
appending part 804 at need. At this time, the respective 
ones of the rewriting part 801 , the generation part 802 
and the deletion part 803 output cluster position infor- 
mation PPI of the clusters C subjected to rewriting, gen- 
eration and deletion of the header control infonnation 
HD to the dummy data appending part 804, and hence 
the dummy data DM are stuffed with respect to the clus- 
ters C specified on the basis of the supplied cluster po- 
sition infonnation PI in the dummy data appending part 
804. From the header control Information changing part 
602, the position infonnation PPI of the clusters C is out- 
put to a multimedia infonnation file fomriation part 608, 
and hence an FAT (FAT 504 In Fig. 15B) is generated in 
the multimedia infonnation file formation part 608 on the 
basis of the supplied cluster position infonnation PPI. 
[0104] In the footer control information changing part 
604, only the dummy data £ippending part 702 is em- 
ployed in the structure shown in Fig. 9, and dummy data 
DM iS' stuffed with respect to a prescribed cluster C of 
the footer control Information FD supplied from the mul- 
timedia infonnation file input control part 601 by the 
dummy data appending part 702 at need. Thereafterthe 
multimedia infomnation file formation part 608 generates 
tiie FAT (the FAT 504 in Fig. 1 5B) and records the same 
on an FAT storage area 113 of a recording medium 110. 
In the FAT 504, cluster specify infonnation 1 24 of at least 
one cluster C forming a new multimedia infonnation file 
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obtained by connection is stored according to the se- 
quence for forming the file. 

[0105] In ASF, the respective ones of the data body 
DB and the footer control information FD have a local 
header with respect to the data body DB and a local 
header with respect to the footer control information FD. 
In this embodiment, therefore, it is possible to deal with 
it by replacing the local headers of the data body DB 
and the footer control information IHD of the multimedia 
infomnation file connected from Isehind in mutually con- 
nected two multimedia infomnation files with dummy da- 
ta DM in the dummy data appending part 702. In ASF, 
further, a time stamp for managing a reproduction time 
etc. is embedded in the data body DB. In the processing 
of connection of the multimedia information files accord- 
ing to this embodiment, therefore, time management in- 
formation for rereading the time stamp in reproduction 
is stuffed at the time of stuffing the dummy data DM in 
substitution for the dunnmy data DM repl^^ with the 
aforementioned local header, in order not to change the 
data body DB. The time management infonmation is re- 
corded in an area other than the area of the dummy data 
DM, and it is also possible to reread the time stamp by 
referring to this recorded time management Infomnation 
in reproduction. 

[01 06] The processing of connecting two multimedia 
infomiation files in the multimedia infomnation recording 
apparatus is described with reference to Fig. 14A to Fig. 
14D and Fig. 15A to Fig. 15C. It is assumed now that a 
multimedia information file 61 4 is connected to the bacic 
of a multimedia information file 613 as shown in Fig. 
14A, to obtain a multimedia information file 615 of Fig. 
1 5A. Only when there is an empty area In the final cluster 
C (cluster C of (D of Fig. 15A) of footer control informa- 
tion (index infonmation in this embodiment) FD of the 
multimedia infomnation file 61 3 connected from the front 
at this time, dummy data DM is stuffed in this empty area 
by the dummy data appending part 702, as shown in 
Fig, 15A. Thereafter header control information HD of 
the multimedia infonmation file 613 is changed by the 
header control information changing part 602, and 
header control infomnation HD after connection is ob- 
tained. All clusters C excluding clusters C where the ob- 
tained header control infomnation HD after connection 
and the header control infonmation HD of the multimedia 
information files 613 and 614 are written are linked, and 
the multimedia infonmation file 615 of Rg. 15A Is ob- 
tained. 

[0107] When reading the multimedia Information file 
615 according to the contents of the^FAT 504 in repro- 
duction, a reproduction time output file 1 23 shown In Fig. 
15C is obtained. 

[01 08] In this embodiment, the contents of the header 
control infonmation HD (clusters C of®and(Dof Fig. 
1 5A) of the multimedia infonmation file 61 3 are rewritten 
or the header control infonmation HD (clusters C of <Q 
and(j2 of Fig. 1 5A) of the multimedia information file 614 
is deleted when the multimedia information file 614 is 



connected to the back of the multimedia information file 
613. In substitution for such rewriting or deletion, how- 
ever, new header control information HD 1 for the mul- 
timedia information file obtained by connection may be 

5 generated by the generation part 802 on at least one 
cluster C. as shown in Rg. 16A. In this case, it follows 
that the header control information HD of the respective 
ones of the multimedia information file 61 3 and the mul- 
timedia infonmation file 614 is held also after the file con- 

10 nection processing, and hence cancellation of the con- 
nection processing etc. can be smoothly perfomned. 
[0109] In this embodiment, dummy data DM is stuffed 
in a prescribed cluster C at need and an FAT 504 for 
unifying all clusters C of connected multimedia infonma- 

15 lion files is created, in order to connect the multimedia 
information files while maintaining the contents of dus- 
ters C where data bodies DB and footer control infomna- 
tion FD are written to the utmost. Thus, connection of a 
plurality of different multimedia infomnation files is im- 

20 plemented. 

[0110] In the muttimedia infonmation file 615 of Fig. 
1 5A, the dummy data DM is merely stuffed in one cluster 
C of the footer control infonmation FD, and the contents 
of the data bodies DB are not at all changed. Deviation 

25 of the head positions of the data and the head positions 
of the clusters C is eliminated since the dummy data DM 
is stuffed, and hence processing such as data rewriting 
for eliminating this deviation is avoided. Thus, different 
multimedia infonmation files can be readily connected. 

30 [01 1 1] While the multimedia infonmation files subject- 
ed to connection have been assumed to be multimedia 
information files already having dummy data DM in this 
embodiment, it Is not restricted to this. For example, the 
conventional multimedia information file having the clus- 

35 ter C including a boundary shown In Fig. 21 D may also 
be subjected to the connection processing. At this time, 
processing of dividing the cluster C including the bound- 
ary in Fig. 21 D into a cluster C where data of the rear- 
most end part of the header control infomiation HD is 

40 stored in a front area and dummy data DM is stuffed in 
a rear area and a cluster C where dummy data DM is 
stuffed in a front area and data of the head part of the 
data body DB is stored in a rear area, for example, by 
the divided duster duplication part 701 and the dummy 

45 data appending part 702 shown in Fig. 8 is added. 
Processing related to subsequent connection is similar 
to the aforementioned one. 

[0112] At this point, the method of connection of the 
multimedia information files 613 and 614 according to 

50 the third embodiment is described with reference to Fig. 
1 7. First, when the two connected multimedia infomna- 
tion files 613 and 614 and the connection sequence 
thereof are spedf led by the operation specify part 609 
(S50), the respective ones of the two specified multime- 

55 dia infonmation flies 613 and 614 are input by the mutti- 
media information input control part 601 along with the 
con^espondlng FATs (851). While it shifts to processing 
of S55 described later when clusters C including bound- 
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aries are not included in the respective ones of the input 
multinnedia information files 613 and 614, processing 
similar to S35 and S36 of the aforementioned Fig. 13 Is 
perfonned if included (S53 and S54). 
[0113] When the footer control infonmatlon FD (clus- s 
ters C of @and@ of Fig. 14A) of the two multimedia 
infomnation files 613 and 614 is determined as connect- 
able, the dummy data DM is stuffed, if there is an empty 
area in the final cluster C (the cluster C ©of Fig. ISA) 
of the footer control infonnation FD of the file of the con- io 
nection source, therein, and it shifts to processing of S60 
described later. 

[01 14] When connection of the footer control Infonma- 
tlon FD of the two multimedia information files 613 and 
614 is detemnined as impossible, on the other hand, is 
whether to retain the connected footer control informa- 
tion FD is detemriined (S56), and if retaining the same, 
footer control infonnation FD for the multimedia infer- 2. 
matlon file 615 obtained by connection is generated on 
at least one empty cluster C (S57). If not retaining it, on 20 
the other hand, the footer control Information FD of one 
multimedia infomnation file to be connected is changed 
to the footer control infomnation FD for the multimedia 
infonnation file 615 obtained by connection, the footer 
control Information FD of the other multimedia infomna- 2S 
tion file to be connected is deleted (S5B and S59), and 3. 
it shifts to processing of S60 described later. 
[0115] Then, processing similar to the footer control 
infomnation FD shown in S56 to S59 is perfomned (S60 
to S63) , in order to obtain the header control information so 
HD of the multimedia infonnation file 615 obtained by 
connection. Thereafter the FAT 504 of the multimedia 
infomnation file 615 obtained by connection is generated 
by the multimedia information file formation part 608, 
and written in the FAT storage area 1 1 3 In the recording 35 
medium 110. 

[0116] While the present invention has been de- 
scribed in detail with reference to the drawings, these 
are illustrative to the utmost and not at all limit the 
present invention, and the subject matter and the range 40 
of the present invention are limited only by the attached 
scope of claim for patent. 



Claims ^ 

1 . A multimedia infomnation recording apparatus re- 
cording a multimedia infomnation file having a data 
body (DB) including data for fomning an image and 
control infomnatloiv (HD^ Ft^for controlUngsaidda- so 
ta body on a recording medium (1 1 0) every specific 
area (C) having a specific size, wherein 

said recording medium at least has a data area 

(1 1 2) where said multimedia information file is ss 
recorded and a management Information area 

(1 1 3) where infonnation for managing the state 
of arrangement of said multimedia infonnation 



file recorded In said data area is recorded, 
said multimedia information recording appara- 
tus comprising: 

file writing means (106) writing said data body 
and said control Infonnation in parallel in at 
least one said specifte area of said data area 
being In an empty state capable of data writing; 
and 

link infonnation writing means (108) creating 
area link Infonnation (FAT) for linking at least 
one said specific area where said data body 
and said control information are written by said 
file writing means according to the sequence for 
forming sak:! multimedia Infonnation file and 
writing said area link Infonnation in said nnan- 
agement infonnation area. 

The multimedia infonnation recording apparatus 
according to claim 1 , further comprising dummy da- 
ta writing means (107) writing dummy data (DM) in 
an area being in said empty state In each of at least 
one said specific area where said data body and 
said control infonnation are written by said file writ- 
ing means. 

A multimedia information recording apparatus re- 
cording a multimedia information file having a data 
body (DB) including data for fonning an image and 
control infonnation (HD, FD) for controlling said da- 
ta body on a recording medium (1 1 0) every specifk: 
area (C) having a specific size while dividing said 
multimedia information file into a plurality of differ- 
ent multimedia information files on a prescribed po- 
sition, wherein 

said recording medium at least has a data area 

(112) where said multimedia infonnatton file is 
recorded and a management information area 

(113) where infomnation for managing the state 
of an-angement of said multimedia information 
file in said data area Is recorded, 

said multimedia information recording appara- 
tus comprising: 

data body changing means (603) duplicating 
contents recorded in said specific area corre- 
sponding to said specific position in said data 
body and writing saki contents obtained by du- 
plication in said specifb area of said data area 
being in an empty state capable of being written 
with data while writing dummy data (DM) with 
respect to, In two said specific areas where 
identk^l said contents are recorded by duplica- 
tion, respective ones of a precedent area from 
said prescribed position in one said spedfk: ar- 
ea and a subsequent area from said prescribed 
position in the other said specific area; 
control infonnation generation means (602, 
604) generating said spedfic area where said 
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control information for the respective ones of 
said multimedia information files obtained by di- 
vision is written; and 

link information writing means (608) creating 
area link infomiation (FAT) for linking a plurality s 
of said specific areas where said data body and 
said control infomiation are written, including at 
least one said specific area where said data 
body and said control information are written by 
said data body changing means and said con- io 
trol information generation means, according to 
the sequence for forming the respective ones 
of said multimedia infomiation files obtained by 
division and writing saki area link infonnation in 
said management infomnation area. 

4. The multimedia information recording apparatus 
according to claim 3, further comprising dummy da- 
ta writing means (702, 804) writing the dummy data 
(DM) in the area of said empty state in said specific 20 
area where said control information is written by 
said control infomiation generation means. 

5. The multimedia information recording apparatus 
according to claim 3, wherein said control infonna- 2s 
tion generation means generates said control infor- 
mation corresponding to the respective ones of said 
multimedia information files obtained by division in 
respective ones of a plurality of said specific areas 

in said data area on the basis of said control infer- 30 
mation of said multimedia infomiation file before be- 
ing divkied. 

6. The multimedia information recording apparatus 
according to claim 5, wherein at least one said spe- ^ 
cific area where said control inf omnation of said mul- 
timedia infomiation file before being divided has 
been recorded and at least one said specifb area 

of said empty state In said data area are included 
in said plurality of specific areas. 40 

7. The multimedia infonnation recording apparatus 
according to claim 5, wherein each of said plurality 
of specific areas is said speclfk; area of said empty 
state in said data area. ^ 

8. A multimedia information recording apparatus re- 
cording a plurality of multimedia information files 
(613, 614) having data bodies (DB) including data 
forforming imagesanri centre! Infenmatien (HD> FO> - .sa- 
for controlling said data bodies on a recording me- 
dium (1 1 0) every specific area (C) having a specific 
size while connecting said plurality of multimedia in- 
fonnation files into a single multimedia infomiation 

file (615), wherein ss 

said recording medium at least has a data area 
(112) where said multimedia information files 



are recorded and a management infomiation 
area (113) where information for managing the 
state of arrangement of said multimedia infor- 
mation files In said data area is recorded, 
said multimedia Infomiation recording appara- 
tus comprising: 

control information generation means (602, 
604) generating said specific area where said 
control Infomiation forsaid multimedia infomia- 
tion file obtained by connection is written; and 
link infomiation writing means (608) creating 
area link infonnation (FAT) for linking at least 
one said specific area where said data bodies 
of said plurality of multimedia infomiation files 
are written and said spedfk: area where said 
control information Is written by said control in- 
formation generation means according to the 
sequence for forming said multimedia infonna- 
tion file obtained by connection and writing sakJ 
area link information in saki management infor- 
mation area. 

9. The multimedia infonnation recording apparatus 
according to claim 8, further comprising dummy da- 
ta writing means (702, 804) writing dummy data 
(DM) in an area of said empty state in said specific 
area where said control infonnation is written by 
said control infonnation generation means. 

10. The multimedia infomiation recording apparatus 
according to daim 8, wherein sakI control infomia- 
tion generation means has: 

changing means (801) changing the contents 
of said speclfk: area where said control infor- 
mation of artsitrary said multimedia infomiation 
file of said plurality of multimedia Infonnation 
files is written to said control information for 
said multimedia infomiation file obtained by 
. connection, and 
' deletion means (803) deleting partial contents 
of said specifk; area where said control infor- 
mation of another said multimedia infonnation 
file of said plurality of multimedia information 
files is written. 

1 1 . The multimedia infonnation file recording apparatus 
according to daim 8, wherein said control infonna- 
tion generation means has: 

writingmeans writing said control infonnation 
for said multimedia information file obtained by con- 
nection in said specific area of said empty state of 
said data area. 

12. A multimedia infonnation recording method record- 
ing a multimedia infomiation file having a data body 
(DB) including data for fonning an image and con- 
trol information (HD, FD) for controlling said data 
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body on a recording medium (110) every specific 
area (C) having a specific size, wherein 

said recording medium at least has a data area 

(112) where said multimedia infomiation file is 5 
recorded and a management infomiation area 

(1 1 3) where Infomnatlon for managing the state 
of arrangement of said multimedia information 
file recorded in said data area is recorded, 

said multimedia information recording method io 
comprising: 

a file writing step (S5 to S1 6) of writing said data 
body and said control information in parallel in 
at least one said specific area of said data area 
being In an empty state capable of data writing; 
and 

a link infomiation writing step (S21) of creating 
area link information (FAT) for linking at least 
one said specific area where said data body 
and said control information are written by said 20 
file writing step according to the sequence for 
fomriing said multimedia infonmation file and 
writing said area link information in said man- 
agement infomiation area. 

25 

13. A multimedia information recording method record- 
ing a multimedia infomiation file having a data body 
(DB) including data for forming an image and con- 
trol infomnatton (HD, FD) for controlling said data 
body on a recording medium (110) every specific so 
area (C) having a specifb size while dividing said 
multimedia infonmation file into a plurality of differ- 
ent multimedia infomiation files on a prescribed po- 
sition, wherein 

35 

said recording medium at least has a data area 

(112) where said multimedia infomnation file is 
recorded and a management infomnation area 

(1 1 3) where information for managing the state 

of arrangement of said multimedia information ^ 

file in said data area is recorded, 

said multimedia information recording method 

comprising: 

a data body changing step (S33, S34) of dupli- 
cating contents recorded in said specific area 
corresponding to said prescribed positbn in 
said data body and writing said contents ob- 
tained by duplication in said speclfb area of 
said data area being in an empty state capable 
of being writtea wUh data whitev writing dunvny so 
data (DM) with respect to, in two said specific 
areas where identical said contents are record- 
ed by duplication, respective ones of a prece- 
dent area from said prescribed position in one 
said specifk: area and a subsequent area from ss 
said prescribed position in anotiier said specific 
area; 

a contml information generation step (S37 to 



S45) of generating said speclfk: area where 
said control information for the respective ones 
of said multimedia infomiation files obtained by 
division is written; and 

a link infomiation writing step (S46) of creating 
area link infomiation (FAT) for linking a plurality 
of said specific areas where said data body and 
said control information are written, including at 
least one said specify area where said data 
body and said control infomiation are written by 
said data body changing step and said control 
infomiation generation step, according to the 
sequence for forming the respective ones of 
said multimedia information files obtained by di- 
vlston and writing said area link infonmation in 
said management Information area. 

A multimedia information recording method record- 
ing a plurality of multimedia infomiation files (613, 
614) having data bodies (DB) including data for 
fomiing images and control Infomiation (HD, FD) for 
controlling said data bodies on a recording medium 
(110) every specific area (C) having a specific size 
while connecting said plurality of multimedia Infor- 
mation files into a single multimedia information file 
(615), wherein 

said recording medium at least has a data area 
(112) where said multimedia Infonmation files 
are recorded and a management infomiation 
area (113) where information for managing the 
state of arrangement of said multimedia infor- 
mation files in said data area is recorded, 
said multimedia infomriatton recording method 
comprising: 

a control infomiation generation step (S55 to 
S63) of generating said specifk; area where 
said control information for said multimedia in- 
formation file obtained by connection is written; 
and 

a link infonmation writing step (S66) of creating 
area link information (FAT) for linking at least 
one said specific area where said data bodies 
of said plurality of multimedia information files 
are written and said specific area where said 
control information is written t)y said control in- 
formation generation step according to the se- 
quence for forming said multimedia infonmation 
file obtained by connection and writing said ar- 
ea link infonmation in said management infor- 
mation area. 
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